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Introduction: Researchers have speculated on the oc-
currence of surface water flows on Mars since Mariner 9
first revealed that large portions of the surface contained
channel-like features (1, 2). While the source and re-
lease mechanisms of the large volumes of water are till
subject to discussion, investigators attribute most of
these channel forms to the geomorphic effects of cata-
strophic floods (2, 3, 4). Earth analogs have been used
in attempting to understand the channeled features on
Mars, such as the comparison to landforms produced by
the catastrophic Missoula and Bonneville floods (5, 2;
6; 7) and deep sea turbidity currents and canyons which
reveal channel behavior under reduced gravitational
forces (8). Central Australian catchments provide an
additional and different Earth analogue which will be
particularly useful in understanding the flood processes,
forms and deposits of unconfined river systems that oc-
cupy the hypothesized flood terrain on Mars. Funding
for this research will begin in May 1999 and is provided
by the Mars Data Analysis Program.

The primary significance of this work will be an im-
proved understanding of unconfined fluvial processes on
Mars and on Earth and the focus will be to develop a
series of geomorphic signatures that identify deposits
emplaced by these processes. Most existing literature
on high magnitude flood processes focuses on the bed-
rock gorge reaches of rivers where fluvia features are
related to the discharge magnitude (e.g., 3, 9, 10). We
intend to document the primary attributes of deposits
and landforms found on the broad plains downstream
from the confined reach of flooded rivers, utilizing both
field results from central Australia (11) and remote
sensing characteristics of these areas (Figure 1). This
new information will be applied to locations below the
mouths of channels on Mars, where once again most
existing literature deals with the confined channel
landforms rather than the deposits outside of the chan-
nel reach (e.g., 12, 7, 13). We believe that this ap-
proach will alow us to test the flood hypothesis for
Martian channels in areas not utilized for this purpose
in most previous efforts. The joint analysis of both ter-
restrial and Martian flood-related deposits should ad-
vance our understanding of flood events that have oc-
curred on both planets. Another potential implication
of this project is the identification of locations where
possible evidence of life on Mars may be preserved. Al-
luvial deposits and nutrients in arid central Australia
tend to move together (14), resulting in abrupt ecologi-
cal boundaries that match different geomorphic envi-
ronments (15). Similar associations may have occurred
on Mars so that the identification of these potential

biologically rich paleo-environments on Mars could be
important for the assessment of future landing sites.

Central Australia: The proposed study area is located
in arid central Australia (23° to 26° S, 138° to 132° E).
This location has important similarities to the Martian
landscape in terms of its arid climate, the slow land
surface process rates and ancient history of its land-
forms, low elevation, low sediment yield, the occurrence
of high magnitude paleofloods and the extensive re-
working of fluvial deposits by aeolian processes. In ad-
dition, all catchments that drain the study area have
unconfined channel reaches that terminate in the desert.

Martian Channels: Since their discovery, the channels
on Mars have generated both great interest and consid-
erable discussion. While there are many alternatives
proposed in the literature for the eroding fluid that
formed the channels, water remains the most widely
accepted geological fluid (13). The two most probable
causes for Martian floods are massive release of
groundwater and draining of surface lakes (13). Previ-
ous classification schemes have focused on confined
rather than unconfined reaches, the latter may be simi-
lar to previously identified planar fluvial features (16).
Unconfined channels and floodouts are associated with
the mouths of channels and downstream from ponded
areas where few obstacles confine flow.

Channels are widely distributed about Mars (17), a-
though the large ones identified as outflow channels
tend to concentrate around the Chryse basin southern
rim. The Chryse basin is thus our primary target for
searching for possible floodouts on Mars. We will cer-
tainly examine the setting below the mouths of Ares and
Tiu Valles, where Pathfinder provides surface informa-
tion, as well as Maja and Kasei Valles which may have
contributed to materials around the Viking 1 site (18).
The next target will be in the Isidis basin, where nu-
merous unnamed channels run through the Libya Mon-
tes that compose the southern rim of the basin (Fig. 2).
A third candidate area we would examine is the mouth
of Ma adim Vallis, which flooded Gusev crater (19).

Methodology: Mapping of selected areas in centra
Australia and near Martian channels is the principal
methodology of this project. A similar approach was
applied to paleoflood deposits of the Todd River in cen-
tral Australia where interpretations were evaluated by
extensive ground-truthing (11). The project builds upon
the previous study, utilising the extensive sampling and
field information available.



Lunar and Planetary Science XXX

AUSTRALIAN PALEOFLOOD ANALOGUE FOR MARS: M.C. Bourke and J.R. Zimbelman

Thematic Mapper (TM; 30 m/pixel) and Multi-Spectral
Scanner (MSS; 80 m/pixel) images of central Australia,
will comprise the primary remote sensing data set for
the Australia study. Patterns of vegetation and soil
properties can be derived from standard multi-spectral
image analysis techniques. Landform morphology asso-
ciated with paleoflood landforms differ from surround-
ing aeolian forms at scales larger than the image reso-
lution (Fig. 1), ensuring that the central Australian
landscape is an excellent location for this form of analy-
sis (11). Large-scale morphological characteristics to be
mapped include channel patterns and bedforms, the
spatial extent of flows, the boundary surfaces with pre-
existing topography, and the aeolian reworking of the
terminal deposits.

Mapping of features on Mars will follow standard geo-
logic and geomorphic techniques used in planetary ge-
ology (20). We intend to investigate sites on Mars where
the potential is high for the emplacement of deposits
comparable to the Australian floodout features. We
intend to use Viking data as the basis for evaluation of
candidate floodout locations. Although coverage is
spotty, Viking images with better than 50 m/pixel reso-
Iution are widely distributed around the planet (21) and
we will look at each high-resolution Viking frame on or
near the candidate site as part of our evaluation. It is
unlikely that a MOC image will fortuitously include a
candidate floodout area, but once we have identified the
best candidate sites, we will provide the locations to the
MOC team for consideration in target-planning. We
will be looking for both landforms associated with un-
confined fluvial emplacement, and for physica (i.e.
local gradients and relief (MOLA)) and/or chemica
properties (compositional indicators of highland affini-
ties in sediments (TES)) that might provide information
on flow emplacement.
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Figure 1. Enhance ™ |mage of a paleoflood channel
in the Todd River catchment in central Australia. The
unconfined channel is 2-4 km wide, composed of
gravely sand and has laterally eroded 6 m high aeolian
dunes.

Figure 2. Mosaic of portions of Viking Orbiter image
377S77 showing an unnamed channel in the Libya
Montes south of Planatia 2X enlargements of two
reaches show confined channels opening onto flat ter-
rain. 230 m/pixel, 0.5°N, 277.5°W.
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